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H art sfesat cat Seda Tet Heh 

SH AAT-Aa Varat HY tad 

@ fra SAN GAR FAT V1 BK 
Ba Pe SR SH Hl att eraTSTt 
(St Fister Tatts SiR sieges ACTATSAT 
Al asad ox PT Stet S) aT SEMATeA 
aw Geral Al Get He SK yet F Met 
Tarat sal Sk satel Sah atest 
Oifead Het fee Hee S| 
gered At ear 4 frat A are Fe 
BAHT AW Yerat Gee H oft yee 
aM 81 WM TAT G St ATT AlseT 
Gaal & Act SF Al Aad F/B 
Frprerat AU Re & Varel Sas Al aT 
fecaran Ter S| Set ara oh ehtep Silat 
HS STMT & : SAS THT, sitet 
siz ta cai a free, Sana sik 
attsint ar frat aca sifel ‘atta’ 
al SAM At SAR Aa SA Tae FT 
sare of At Sat ara ae strait S 
fee ot et TaTel chla-S S forte aTeht aT 
qeret ad € | 
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as y 
> i sittraaaPorrt 


ee 


"4 


ae frat Fa Tel S fh Gest Oe OTE STA 
aret eit gerel Uh et RE Hh AIS SH 
alfersr ferfeer scitae FA Bl Gand | 
as Urls Gaal J Sa eal SS Tarai 
a aftaca Ft Heaat At @ cateea-1 
ea) | AS HOA SH “Aca HT TAT 
Sep sissies spurt & eT ys ft gfe ye 
feat & (atea-2 SE) | SAS Va Beta 
@ ff ores faa 4 acat stk TeATySit 
AY AAMT BH SPT Wap MST APTI 
OT | ae SHS aa are feren haa Ss a | 
SST, BA Mrephcas BTS WE SA Tet 92 
TaTeat Bl eat BT H ahha He Sh 


atera-1 ; Urea Gea A aeat 
Bleich He TA GAA eal h afeercar 
Haha coed aff, fae oft et Gera A eat 
AAO SATT-STT S| STAT 
few, srefta Sarat ar Area att fee Sheree 
aK aed & - godt, ay, afta sik set 
ura andat + wr sik aca, ST 
aX F gael daafeat & are deat 
Hl atest stent ett eff - geet, sift, ster, 
Test St ATE | 


SRA-2 : Wrest ALAA ATT H UTATT 


ced nits serarssi an area ar fs aoa neers) 8 saPaeres ai ova a 
Jae HH ferw, oat wrarodt Sar oe af aehaerrer 2 Atfter aa & deere crore 3 
aaa fear fi aett varet ae Aer RIE a RAS GIs Std S, SAAS SH IK 
aca - eat, eH, afta oft ara tt & up & argu ar 8] Sei als TER 
aeTUSAY a SAT. are AO sae Site ae Pretihca aeet & fere safe eit at avis 
fren fe aaa orga ti asa ae gra vere ar ator aaa a at, SH, Seerftre 
ait garth Pracenteit 4 of ge Sa soit A sraeCOT at acai A waa BA 
gard afte ett careit & ger at are eon fea Wet ft Tels Aa A Sa HOTT She 
Sa uit at srer-are aia eee 8, feet $4 Galt aot Ara oT fee A Hur ara, 
arferrett afte arfturea oy, sit ae off fie war oe & arr gare eH a A 


@ BK (92 VFA A] SHIH TCH) 
PAA STG he SAK aed PIT He 
tes | Car fers satere St Gens wate 
TATU SAN aca ch Shey eae FT 
MAK SAN AAT Ss Sa ME & Fate 
He & fae TAT Vt TAT S| Seite, 
Trae ar ait ft gat cat 
saarorant At ffstat stk adtepat 
Up ate Al att fears edit @ fare 
an H feet ak faenffat ar 


Hwee St alt SAT Sa a | 

AT URATOT STRAT S? 

ae arom fee deat WAS GF aA 
@, aahe faa & fase 4 aga 
FaTal Feet Tadt 1 star fer stfercn 
fear fers wIstaa 3 up an ferar 
an, “arn feet sera A ane aaa 
WM AS St we AK are Weal + 
Ura At AA Uh AT SEAR 
Bel Sl, at fra HA AF wat HA 
Weal F Uae SATET STATA SPT? AAT 
ATTA @ fei FE FAY ORCI rT 
(A RATT, PLAT ATT BE ft EAT 


ae) fe ae ist TASH G TAS 


— Bie HOT ST Fre Taft LAT &, 
aa 2 vist ai a aid 8 ot cae 
a arrenfifa aa & Ser wr zat 
aed We are art a wien aa 


@/ amg eat feb Bre Sa Uh TTF, 
TS BETA Bik ara al At Ml 
fran are ot SaH Siar & a A EA 
ani aa @ |” area, ae ak ft 
feat St Wena @ fe GEA ates 
al et Gad | Sifarnn, ean few F 
Sot cist fet aret Se Tan Ste S fer 
fret arr aanentf & ot eH se 
ee” qel Gerd | ft Ba Sah Safer 
¥ faara sat aed te Sf? SIN Ba ha 
SMe & fh aed HET A US ait a a 
Bld &? 


3: wedt aft & arama 
UAT STT Ht TTT BT A SSA? 
BE & Het h HS HPT HL IT et 
Us ae F Stet Hn Banal S ea | afe 
TT HT ren Stee Se A at aed wet 
ANAS Ted SeHT), TT ATT Sat fe TVS 
Uh Udd Gest Met fears & Sete sats 
é a feara-geat 8) areata fast 
Tad SST H AM HR ge ark fet 
al Sat Ter Het Sa @, eel Tech 
ARK (1827 F) Sah AL A TATA AT | 
Baa Tig Afar TAHT, Bia Hea 
as YC HS HU WC ast UT STAT 
ak UH aenexl G gaat Hailes 
SAT | BHA Be eS ata, afta at 
3 SUT (Sit ee a AAehlel soa aAT 
we fead 3) set ait Het ee fears 
quad eI 


ay 1905 4, a tee Sale FH 
a del Sa aaa aH Sara aif 
faart stead angeda, aearitactt 
& cet Hae ar Se FL TS A 
Se na, TAS st Susi 
sifie afta qe mains asf 
wee fest oe at Set He Aaa, 
Se ifeenfag st. facts Prot sik 
estan ateestta 4 deh fear fer SAT 
cares at Fede sds ht aT 
waa at; aél alfa fast ae 
are sik afar wares faces 
Aas BW Ber saat + Ww 
aut & aftaca & saan frat! set 
Ole SEStls 4 UH Ua-Tadeh MIATA 
veptftat fear, fread GATOS SH 
suit % tie ot & va Ht ow 
eTor sega Faw] Say tar fe aS 
oft arr SH RATA) sHOpSHY 3 iter 
a Sat aM, UH FS TTY ay 
SISTER sie TAL ST AAT SPT 
Sa We SEA UAT A wert ar 
Pitteror aed oh fre Ua Benet aT 
STANT Xt BU ae fearar fer srt 


fea-1 : ot Fo oem At argon aft 
ut & sysit bt atsdt aft a ART 
Bret S| 
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SRA-4 : See SAT UATOT Fg Tet 


Seed 4 HafST Sik see Ufed Hs BI sarent ser weatad fant al uH VS 
feared 4 aaratfare fran fare Brot Stk URaT ST Gere UT | Se fait 4 ore Hat 


amet 2 : 


1. ast cerel cen oie Pafira sport & rear aa Ve S free THAT HVT ATT | 


2. Tea stfersa site stferarett Stet S| 


3. Ue Aca sh ANS ch SHA TT (STS STA SAN ROTA) Vict S Cheha S STA 


aca & THOS a Pt etd S| 


4, WAT Tenet At ware Stet gaTS eS TAH aise A aT ef Gas | 
5. fatter aca weary got eer ch Patera Stara H atsta stant atte TATA S| 


oiedt afa att aera ett wa ort 
A fe OSA S at Vt VA srypsHt 
Teh W, Aaftaa were Ut 
fec-serd OE aT tt ot A oer 
St a Gestat S serrate feast 
F Feet] We Car aet Sst, TTT 
ta uel Te fe aat Ho sah AT 
Tees STS SHAT TE ST |? A ST HUT 
aT TT SH SIT Vt Aa I (TTERA-3 
aa) | ga ren & few aged FY 
1921 F sitfecht apr atelet Gea Fret 
Sit eater 2 fer Sanh aaara & fore 
3a Ad Hl AT Aes AT | 

Cf 1980 & are H ae F St Va 
AAT Tas at cad A 
Berm St Mees | 1981 Web hT cater 
qanestt (Wadia) oh sitters GSA 
feet fh were oe oeHTO At feettet sat 
aMfaia aa 4 nee fae @& aa 
echt Ah AT Ferg & fereit TATE] A 
SoA OR fea ITH Taree Stas I? 
a¥ 2018 4, staan fata & 
Sfas arefeine 4 up wae wifera 
aera abt aeat eft, re war isk 
aftr art senrista fepat var ars ag 
2021 4, ate & garat 4 ae 
feoafereanera 4 Stars Fee f Ua AT 
Al Ste deh Al Ase Saad PSII 


are ofa al ast aA fat wa 
gcladia Benextt ar saat fear |° 
feet waret al aca ha Het 
Tat 2? 

qraaqedct Ho acat Al ay aS Ft 
“sadly oferrare firerdt $1 ete, 
edt At aa & fe coreagnfeat 
al sift sft acat aft cay, afer sik 
Sate UAT Aeal Pett S| Srl HS 
wfcat are S St S| Sara 
= feu ay avtt wena al ara 3 fe 
Sea Usa aes S| Ces aS 
FAG SANT RM Adets 2? BI SA UH 
Gee siterehtsrt TeATOT At TT BL TS 
@ a sian sites te Ft a 
racateren itsits At? ar fee “aca” 
Blog Sl Ades SA AT S 2? 

vara Fst Sater ward Sa ATA HK 
ffaa + ee oe fe fhe ws ae 
Uh ded Hed S, FT laws F as sik 
afer Wad vera 4 ee STE 
SerexoT & few, wa oat afar 
we @ fH ‘aca ws UT vere 2 fa 
area verat 4 feafea vel fear st 
Gha | SAT Bel ae s fe ale fevet 
gael “xX? al S-a1-@ @ SaTaT SAeTT- 
AAT Tea FAST AT AeA S SA: 
Gari et We are «xX? aH sara &, 
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at ‘x’ fafa wo a aca cet 21 ae 
Geet saartt ofersrat Fa we aft 
Rill gaq Saal Al AS Teas F 
qe Hh fe aca aM “ae! 21 Steal, 
sa uke at fotgs ea ad ae 
alfad at & few secure set fear 
wl Gana fer als Gare area FU 
acd @, eater feredt veret at ferafea 
ae Al Sat aaa HTT Se AH BAN 
Wet sated dade sik faftrat a 
fre ett 81 sa We, sa ot At 
BETTS SAM TAT tadt e fH ST Gere 
Sad daatet ak faferat & saerse 
@ ame & ae fasta et ara 21 
Ua Ak afte saartt ohare & st 
ae Hedt @ fH aca “Wa Tart 
& sat val’ S| Fe wT 1808 
vag Si Steet WANT 
fara Ht srarckrersit FS we oft 
(atea-4 ea) | SF Aacilaat H Ie, 
fer ace SAR Woh Gea a STITT 
Went A yet aad @, Sieed 
al a at war fe a whet fafesr 


ataa-5 : Gaur wet sit ant 
Wet 

AIT Se H SSS AT ATATRT 
are ela @, race aR A 
Uh Wer Bla @; Safe at wet 
Sachem eta ¢ sit wr aft ag 
UY SISSis I Uh SHR eI 
Ut Set AT Uh Alet AIR Get a 
pUAl IAT Sta S (2 HA), SeenT fea 
qeAHK 3.8 feat st Tat e sik ae 
START Set SY AAT A ETAT 11% 
WET SIA S| FAT AS VLA AT AT TNT 
3 fe Um afcit gis eS TTT 
H gaa SRK Var St aT 8? sah 
STATA TOT ROT, ATU UAT 
H magia a stantial & fer (at 
agin atstex & wT A) art set aT 
ae ta sedarel frat STAT 2 | 


atea-6 : SA Ha Ua ae fH als 
Carel aca, Uthten ar fester S? 
afe arg Dose Ft at wet ar aS feat 
al Um firerra ae & UT F Sted S SAT 
SA Sl Hl 18 alee Al salt S Sd Z 
a ATH SAT SeaaIS WE Th  Ferect 
fears at) aat tet at aer-stert 
aeaaferat F seat & saat frat at 
THA S| SA SATA SAK Sty eee 
arent & aa 2 fe 2a crestor ait 
Sees dea @, fees BA Sa VAT 
Sere & feaw sitatiss 1 St ct | SET 
38 OSC & UTA WE Fi fe Fe ai 
arava afte teat ar err? | ae aaa 
eu fem oH att ard Te qa dept tsat 
Hl SEACH HL Ud S, SA Aa Al TST 
Paral Geaaat @ fee ea gaa S Ha-a- 
oe Ub dain ft Hee G se ga ee 
Gent F aa SA A aay et ae 
weit eet Ter ao fe siteeisa 
areda 4 usm dea Tel ahem Tat arr fever 
21 Seat sae 8 ee dae sedis 
HATTA GALA Hl STAT 
H Pre te et, ST stad att sitfcren 
a Tera Tot A Up-eet & Ga 
| saa ae aru wer vet ert fe 
Wale Said dedi ael SA HRT SA 
Sadie et ser tele seat F stert 
aa Ff AaA | 


= 
sommes 


faa-3 : Sa TT GTA Sls VT Gearel strat eS Sage few sare A Sahl Ba AT 


aeqifad ast fay ater Getta | 


ada WaT daelteet ERT sites 
al at tee geal 4 ert ae A eat 
AAA HI PR Ae i Sl Apa eS fee GES 
@, Sa ee Seal 8 soa SA GTA itch 
TOT St | AS SA SA GEMS At BAK eT SAT 
@ fe a srt create Tot F srer1-sterT 
Sl Ghd S| SER Ua 2, A Stratis fet 
al AMT He Sl Us Cer sires SK 
faire art 4 ae aK aaa, Se aifsaa 
ait Gears & aha safer eet eT | 
aa sq Bi fparsit FS us oft sahara 
S-a-at & sare Aft fata acct e at sft 
BA Sah alee (SA SATA, TT AT Ea) AT 
Teas TO S Se T-SHT ea Heat 
@ Fe eat uke at afad eel 
wa ae ft aftiarst & few daa 
AGS SAAS F FIAT ATS SES SPT 


fea-2 : ort ar fae seed : cKaaferat F sites sik erggisnst Ta Unhte st 


THEI 


wife SA ses sitet 
SCT Se SHOT Ue safe feeaTaAT 


SA LCT ST TTT HLF HT UH TET 
ater sto Gla & siteeisy OTe HAT 
SET, SS Hebel SHTFAIES TT HS AWgeeAt 
al TH | SE aS SAK Rar 
yar terse At Sel) G we essa 
& are ot aa & ferw sift epat aca 
@ (IN ada HF UaT Mt ete 2), dl aaa 
Wet SARE Fe ert fe steciss Tat 
apr fir vet 21 are! fear war verst 
fear wet 2, ae fears & fore Hw Farad 
fend & 7g! 

Ble, es SA Beyaa Al acs aet 
atl fer siteetism Um aifite 21 
SS GEM ST WT PLAT TET 
soret eter 2 aif adara & 
San ore sa atte at cera 
wa @ fait Bel SoH et 
€| Sa aah ta sop fafa zat 
@ od sit sites a fager 
el St Se, da aH Seis 
afta ea Ft aeaaar al aa 
et feat ST erat! STs St, UH 
an sitadisa & fasted 2 a 
& OW, Sach TH! Hl da ah acs 
AMT STU Set eh fe SH See BHT 
fasttsta att & fee alg STH 
fate ad Gia aa dhe ant ae 
ai & ao of ai gar 2, saferw 
SERIGGAGHE Iccienktcmack 
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SoH SA S| SRM Th fear few See 
TAT areata Htse Nl etd A cat 
H AMT H ASF HT STAT AeheoaH 
Sra | 
aaeatcet Ft Gist & ate af at 
ofersrt Sart et 1s] Sa GIST F Tar 
& BT A Siar rar at Rafe Ses A 
feared AT STAT AT) FarsTTeaep BI 
a oT wm wa furet FH srafra 
aut At arart arch aigalery oa 
fou aT Bend S| Up ea STA 
aot ailfees To F wH-eet & ft 
Bld S AN Ses Het AHS ST at BEI 
& fee qadaifsre fora st aera S| 
afe ea tect aftersr at cheat Het 
@, at Ua areal wl alhrat & wa A 
afte frat aren | fat a Steer Ar 
ORAS oh Ser, AACA SHY Sh VATYT 
AT SAT S (AST Sl GSAT F Ste 
Sh RU) A AHA BA SMT TA 
Aret Farat oh tferem ToT Ay Rt Slt 
@ (@rRa-5 Sa) | Fa THR, afe et 
Sieed At uferrer at Etieer ard B, 
A aca H RX SRT Al Uh ATT 
aeat & BT offen fear SET | 
TETAS ST SATA GT 1789 
& wan’, tect St. carat 
(1743-1794) 4 deat sal atte Bet 
at alse Ft) catia T dea FY 


Ua US vere & ea Ff oferta fear 
fae tara fastsor ft fret oft 
ara fafer grt sary fesafsrt vet fara 
ST Wha (AA-6 Ba)| Sahl 7E 
see adem UMTS aed Sects S 
wilt crearatrsr ferspaor ht feet oft 
ara fafer art fasnfira set feu at 
Gad ae Fara de Stfta Heat Car 
WaT @ TS CAaSRR FA GETS HY 
tao at te 2 fe ae fafeat 
AAT 150 Set ae et wet ert!) 
amt fasten  prara St Gadi S| ae 
a Vert oft fered (SA AAT) 
a wad @ fe cater Fw att 
aftieat at xfer frat fare ae 
Tea At are Gh F Tara ATT 
al saa ath fasnita set ae 
Gad IT] SA THT, SPAT BI ag 
Frags Wea I) 19at watedt F 
feefd Ware & aT STANT ch ATT Vt 
ang & siteargs al ferret are ara 
TAT AT | eLfeh Te SAL HAT Geel 
el S, Se Aa Tea HBT A iipet 
vel feat Sa | 

1odt se 20eF wetset 4 GATT 
afeht ak ware wfatt afed 
fag & ae eal FH ee wid + ga 
ard & eas yart feu & fee att ara 
ast WATS Fo at S| SH aS 
ad & fer ware dia care cuit & 
at Bld & - Gard BT A stray 
stem, feat fet street atet =A 
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A Ia BT ara ra Sclaeea | 
St ae feb eta Ste Ags GATT 
Sat Satie BR (aT ae) F Up 
scaert & feet date ak TAT 
& alsa saat Hl wa 21 Se 
SMR Bl CaM F Tad SU, SA Ica 
Al SATeT Sete UAT Ue Hea S fee 
alg HT acd Uh Te ATS 
OAT lal &, AA SA SEAT H Me 
Ele S (CSA ACH WAY shHich eT 
Sat 8) I? 

aead-aAe 

Siete TRASH sik deat At 
ATONE TATA ea AL SAT AAS 
ar arene &, fee off sacht ofterrerc 
Upay eae ael S| Fahl AN, 
Treated at ay afaTae et ex 
FATT A UH-GEL FAH GET 
HAR A SAR GAA Ait aK F 
aad é | rates SHA AS AAR TT 
@ fe faenelf ga ofeararatt At east 
ik aififaracn a aftfara & ar efft-efikt 
Gara el @ fem same rare a fern fea 
alet ee oftererstt oh eferere sar Tat 
TAR SAAT AAT St AT Tesh 
aenita at Beh se wa feenrat Ft 
GIS Al Mcafee He eh BT StTsT HT 
Sant aaraa afarsrat ar sft 
srrate ar afeqot sat wena @ ct HA 
WAH ETT | 


caifesa” Toit aret saftren Seer caret Se Ga SAM AT SATE ata Tea ST TEATOTSAY HT 
CH BART CH OL PHL he 

srettrebt Hag serie Sty oh ater aearorait bt sitftren arecfernar se fers SATE TATET STK 
SAAT ST-TLATT ALT SAT SANT AAS FT FHA ESAT | 


AAT St AK SAT TAL SAIL TTS SITS TTF SAT eettsht SAN AH SAL ASAT SAT 
adtaror aaet & fere Soar at ST ahh ferferat a aver ferent ete S 

Rrarhe Sk TSagedsh Mee Vt Het aca Al TATA VAT SA aT Saha Taper Sh ae A 
Had | 

feremnfetat && fore ccat at front TRATSTSAT Sh Shara HT TAT PTT SAAT TAT Sl AT 
wearfa al aeaita Hel F Soarh St AewaT eI 


+0 @ oe 


Notes: 


1. 


This article is derived from a longer article first published in i wonder..., Feb 2017, pg. 84-94. 
URL: https://publications.azimpremijiuniversity.edu.in/1267/1/16_THE%20ORIGINS%200F%20ELEMENTS. pdf. 
This version has some additions (by the editors) to update it and to make its connections to middle school science more explicit. 


2. Source of the image used in the background of the article title: Chemistry. Credits: tommyvideo, Pixabay. 
URL: https://pixabay.com/illustrations/atoms-molecule-chemistry-science-5064796/. License: CCO. 

References: 

1. See The Atom in the History of Human Thought’ authored by Bernard Pulman and published by Oxford University Press (1998) for a more comprehensive account. 

2. See an accurate motion picture of Brownian motion here: Attps://en.wikipedia.org/wiki/Brownian_motion. 

3. Watch Sam Kean take us through the nearly 2,400-year quest to see the atom in this episode of Reactions’ "Legends of Chemistry" series: 
https://www.youtube.com/watch ?v=ipzFnGRfsfE. 

4. Watch Olivia Gordon, from SciShow, explain how the Scanning Tunnelling Microscope allows us to see individual atoms in a sheet of metal: 
https://www.youtube.com/watch ?v=S-M7JjYCITY. 

5. See David Nadlinger's award-winning photo of a strontium atom and read about how he took it: 
https://www.ox.ac.uk/news/science-blog/image-strontium-atom-wins-national-science-photography-prize. 

6. See David Muller's image of an atom and read more about it here: Attps://dug.com/behold-the-highest-resolution-image-of-atoms-ever-taken/. 
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